The coiled tail of the round-headed spermatozoa appears during epididymal passage in GOPC-deficient mice.
Male mice deleting the gene encoding GOPC (Golgi-associated PDZ- and coiled-coil motif-containing protein) are infertile, showing globozoospermia with a coiled tail (Yao et al., 2002). We confirmed how and where tail anomalies were produced in spermatids and epididymal spermatozoa by light and electron microscopy. During spermiogenesis, tail formation occurred normally, but a defect was found at the posterior ring. Thereafter, remarkable sperm tail deformations were induced during epididymal passage. In the proximal caput epidiymidis, the tails remained normal and straight, but most of them coiled around the nucleus in the cauda epididymidis. Coiling is presumed to occur with the migration of the cytoplasmic droplet by the absence of the posterior ring. The connecting piece of the coiled tail was often dislocated or separated from the implantation fossa. Many mitochondria were separated from the outer dense fibers (ODFs) and formed a stratified mitochondrial sheath. Due to this, the distal part of the midpiece became bared of the mitochondrial sheath. The bared ODFs were often bent and disorganized. Tail deformities are attributed to weak or incomplete adhesion between the following structures: 1) plasma membrane and nuclear envelope at the posterior ring, 2) connecting piece and implantation fossa, and 3) mitochondria and ODFs. These defects result in a coiled tail, tail dislocation from the implantation fossa, and the stratified mitochondrial sheath accompanying bared ODFs in the midpiece, respectively. Thus the posterior ring is significant in preventing coiled tail formation. The GOPC-deficient spermatozoa provide a valuable model not only for head but also for tail anomalies.